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Short Communication
Thailand, a country located in tropical Asia, has been considered to be rich in microbial diversity. Since the fi rst report of new yeast species found in Thailand (Nakase et al., 1991) , more than fi fty new yeast species have been reported from Thailand (Nakase et al., 2009) . In 2001, we isolated a yeast strain which is distant from any currently known species of yeast in the phylogenetic tree based on the D1/D2 domain sequences of the LSU rRNA genes and which apparently represents a novel species of anamorphic yeast. Since then, we have continued the isolation study of yeasts from natural substrates of Thailand expecting the isolation of a second strain of this species but we never got such a strain. Therefore, we decided to describe a novel species based on a single strain.
The strain ST-330 was isolated from insect frass collected near Tone Nga Change Water Fall, Songkhla Prov., Thailand, in Mar. 2001, by direct streaking of the sample on agar plates (Jindamorakot et al., 2007) . The insect and tree were not identifi ed.
Most of the morphological, physiological, and biochemical characteristics were examined by the methods described by Yarrow (1998) . The maximum growth temperature was determined in YM broth using metal block baths at 1 C intervals. The ubiquinone system was analyzed according to the method described by Mikata and Yamada (1999) . Nuclear DNA was isolated and purifi ed according to Holm et al. (1986) . The DNA base composition was determined by HPLC after enzymatic digestion of DNA to deoxyribonucleosides as described by Tamaoka and Komagata (1984) using a DNA-GC Kit (Yamasa Shoyu Co., Ltd., Chiba). Genomic DNA for sequencing was prepared using Dr. GenTLE for Yeast (TaKaRa Bio, Inc., Otsu, Shiga, Japan). The nucleotide sequence of the D1/D2 domain of the LSU rRNA gene was directly determined according to the method reported by Kurtzman and Robnett (1998) . The D1/D2 sequence determined in this study was deposited in the DDBJ database as AB510403. The sequence was aligned with those of related species retrieved from DDBJ, using CLUSTAL X ver. 1.83 (Thompson et al., 1997) . The phylogenetic tree was constructed from the evolutionary distance data of Kimura (1980) using the neighbor-joining method (Saitou and Nei, 1987) . Sites where any gaps existed in any sequences were excluded. Bootstrap analyses (Felsenstein, 1985) were done based on 1,000 random resamplings.
The strain ST-330 showed ascomycete affi nity but did not produce ascospores on sporulation media commonly used for ascomycetous yeasts, Acetate agar, 5% Malt extract agar, Diluted vegetable juice agar, YM agar and Corn meal agar, at 25 and 15 C, and did not show any special properties of certain ascomycetous genera, and can be placed in the genus Candida. In the neighbor-joining tree based on the D1/ D2 domain sequences of the LSU rRNA gene, ST-330 clustered with two unidentifi ed strains of the genus Candida, ES7M03 and ES6M01, with low bootstrap support, then connected with Candida savonica with high bootstrap support, and then connected with four undescribed Candida strains (Fig. 1) . The strain ST-330 differed from ES7M03 and ES6M01 by 34 nucleotides (7.3%, 23 substitutions and 11 indels), and from C. savonica by 43 nucleotides (8.7%, 37 substitutions and 6 indels). Apparently, ST-330 represents a novel species of Candida distant from any known species currently described. It is described as Candida tanticharoeniae sp. nov. in the present paper. Probably all yeasts of the C. savonica clade are associated with insects. Candida tanticharoeniae was isolated from insect frass in Thailand and four undescribed Candida species were isolated from the gut of beetles collected in Panama (Suh, personal communication). Candida savonica was isolated from white spots on the cut surface of the birch logs (Sonck, 1974) and strains ES7M03 and ES6M01 were isolated from a mushroom in Taiwan. These yeasts might be conveyed to substrates used for the isolation of yeasts by insects because the cut end of logs and mushrooms often provide good foods for insects.
Candida tanticharoeniae forms characteristic pseudomycelia whose blastoconidia are stalagmoidal on slide culture with corn meal agar (Fig. 2C ). In the physiological and biochemical properties, it shows similar properties to C. savonica but clearly is separated from the latter species by its high mol% G+C of 52.4 53.2 because a G+C value of 48.0% was reported for C. savonica (Meyer et al., 1984) , and by the assimilation of L-arabinitol.
Candida tanticharoeniae Nakase, Jindamorakot, AmIn, Ninomiya & Kawasaki, sp. nov. In liquido YM, post dies 3 ad 25 C, cellulae globosae, subglobosae, vel ovoideae, 2 4.5 2.5 5.5 μm, singulae aut binae. Cellulae in pseudomycelia elongatae. Sedimentum formatur. In agaro YM, post unum mensem ad 15 C, brunneoli-cinerea, glabra, nitida, butyraceae, margine integer, erosae vel ciliatae. In agaro farina Zea mays pseudomycelium formatur. Ascosporae non formantur. Glucosum fermentatur (exiguum vel nullum) at non galactosum, cellobiosum nec trehalosum. Glucosum, galactosum, L-sorbosum (lente vel nullum), cellobiosum, trehalosum, D-arabinosum (lente), D-glucosaminum (lente), N-acetyl-Dglucosaminum, ethanolum (lente vel nullum), glycerolum (lente et exiuum, vel nullum), ribitolum, D-mannitolum, D-glucitolum, xylitolum (lente), L-arabinitolum, arbutinum, salicinum, acidum D-gluconicum (lente vel nullum), acidum 2-ketogluconicum, acidum succinicum, acidum citricum et hexadecanum (lente vel nullum) assimilantur at non sucrosum, maltosum, lactosum, melibiosum, raffi nosum, melezitosum, inulinum, amylum solubile, D-xylosum, L-arabinosum, D-ribosum, L-rhamnosum, methanolum, erythritolum, galactitolum, Fig.1 . Phylogenetic tree for Candida tanticharoeniae sp. nov. constructed by the neighbor-joining method based on the D1/D2 domain of LSU rRNA gene sequences.
The numerals represent the percentages from 1,000 replicate bootstrap resamplings (frequencies less than 50% are not shown). Sequences were retrieved from the DDBJ databases under the accession numbers indicated.
methyl-α-D-glucosidum, glucono-δ-lactonum, acidum 5-ketogluconicum, acidum DL-lacticum, acidum Dglucuronicum, acidum D-galacturonicum, inositolum, propanum-1,2-diolum nec butanum-2,3-diolum. Kalium nitricum non assimilatur. Growth in YM broth: After 3 days at 25 C, cells are usually globose, subglobose to ovoid, 2 4.5 2.5 5.5 μm, occur singly or in pairs ( Fig. 2A) . Pseudomycelium is also produced. Pseudomycelial cells measure up to 15 μm in length. Sediment is formed. After 1 month at 15 C, a fragile ring and loose sediment are present.
Growth on YM agar: After 1 month at 15 C, the streak culture is pale brownish-grey, smooth, shiny and butyrous. The margin is entire to erose, or ciliate especially near the bottom of the agar slant.
Slide culture on corn meal agar: Well-developed pseudomycelia are produced (Fig. 2B, C) A. Vegetative cells grown in YM broth for 3 days at 25 C. B, C. Pseudomycelia formed on slide culture with corn meal agar after 7 days at 25 C. Arrow indicates typical stalagmoidal blastoconidia. Scale bars=10 μm. Major ubiquinone: Q-9. Type strain: The strain ST-330 T , isolated from insect frass collected in Thailand, was deposited at BIO-TEC Culture Collection (BCC), Pathumthani, 12120 Thailand, NITE Biological Resource Center (NBRC), Kisarazu, 292 0818 Chiba Pref., Japan, and Centraalbureau voor Schimmelcutures, Utrecht, The Netherlands, as BCC 11806 T , NBRC 105895 T and CBS 11574 T , respectively. The strain is maintained by freezing and/or freeze-drying in these collections.
Etymology: The specifi c epithet tanticharoeniae was chosen in honor of Prof. Dr. Morakot Tanticharoen, the former director of National Center for Genetic Engineering and Biotechnology (BIOTEC), who strongly promoted the taxonomic study of yeasts in Thailand.
